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* 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the surface acoustic wave equipment with which the surface acoustic 
element which consists of two or more surface acoustic wave resonators formed in the piezo-electric 
substrate was carried, especially, this invention is applied to the surface acoustic element from which 
these surface acoustic wave resonators constitute a ladder mold circuit, and relates to an effective 
technique. Moreover, this invention is applied also to the dual mold filter and splitter which used two or 
more said surface acoustic elements. 
[0002] s 

[Description of the Prior Art] In recent years, mobile telecom terminal machines including a portable 
telephone are quickly developed. It is desired for especially this terminal to be small and lightweight 
from the facilities of carrying. In order to attain small lightweight-ization of a terminal, also as for the 
electronic parts used there, it is indispensable that it is a small light weight, and, for this reason, the 
surface acoustic element advantageous to the formation of small lightweight formed on the piezo- 
electric substrate in two or more surface acoustic wave resonators (SAW resonator) is used abundantly 
at the radio-frequency head and the intermediate frequency section of a terminal. 
[0003] As an important property searched for when a surface acoustic element is used as a filter, 
attenuation an insertion loss and a passband outside is mentioned. Here, since the power consumption of 
a device is influenced, and the life of a dc-battery is prolonged so that it is low loss, an insertion loss can 
reduce the capacity of a dc-battery and contributes to small lightweight-ization. Moreover, if attenuation 
high bandwidth outside can be obtained with one filter, it will contribute to small lightweight-ization of 
a device. 

[0004] Between an input terminal and output terminals is used as a serial arm, two or more juxtaposition 
arms are formed between this serial arm and a reference potential terminal, and the surface acoustic 
element which constitutes the ladder mold circuit which has arranged the surface acoustic wave 
resonator suitably on these serial arm and the juxtaposition arm is known by the surface acoustic 
element. 

[0005] By making in agreement the resonance frequency of the surface acoustic wave resonator 
arranged at the serial arm, and the antiresonant frequency of the surface acoustic wave resonator 
arranged at the juxtaposition arm, in near the congruous frequencies, an I/O impedance is adjusted with 
a characteristic impedance, and it constitutes the passband from the surface acoustic element which 
constituted the ladder mold circuit. 

[0006] By the way, expansion of the magnitude of attenuation [ in / in the surface acoustic element used 
as a band-pass filter / the frequency domain outside a passband ] is called for strongly. 
[0007] Here, the circuit diagram of the ladder mold surface acoustic element which this invention person 
examined is shown in drawing 4 . 

[0008] The surface acoustic wave resonator 120 of plurality [ surface acoustic element / 1 1 1 / to 
illustrate / arm 7117/ serial ] is arranged. Moreover, the juxtaposition arm 1 19 is formed between the 
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surface acoustic wave resonators 120 located in the recently side of an output terminal 116 and this 
output terminal 1 16, and between each surface acoustic wave resonator 120 between the surface acoustic 
wave resonators 120 located in the recently side of an input terminal 115 and this input terminal 115. 
And the surface acoustic wave resonator 121 is arranged at these juxtaposition arms 119, respectively. 
[0009] In addition, in drawing 4 , Sign L expresses the inductance component contained between the 
packages (wiring, a bump or a bonding wire, etc.) with which the chip and this chip of a surface acoustic 
element 1 1 1 are mounted. Moreover, Sign Lp expresses the inductance component contained in a path 
until it reaches [ from the connection pad on a package ] the gland by the side of equipment. 
[0010] And in such a configuration, attenuation of the request by the side of low frequency had been 
obtained from the passband frequency, securing a predetermined passband frequency by designing the 
value of the inductance component Lp very small (0.03 or less nHs), and choosing the value of the 
inductance component L appropriately. 

[001 1] In addition, this conventional technique is the semantics of the technique used as the foundation 
of this invention which this invention person recognizes, and is not the semantics of the well-known 
technique on Patent Law. Moreover, the right pursuit about what was described as a conventional 
technique here is not abandoned, either. 
[0012] 

[Problem(s) to be Solved by the Invention] However, it is substantially difficult to make the value of the 
inductance component Lp small for the reasons of wiring leading about etc. with the technique 
mentioned above. 

[0013] Moreover, since it was very difficult, measuring the value of the actual inductance component Lp 
had the indispensable trial-and-error by observation. Especially the interior of a package had the case 
where the design change which is needed as a result of trial-and-error was very difficult in order to take 
three-dimensional structure. 

[0014] And if the value of the inductance component Lp cannot be made small enough, in drawing 3 , 
magnitude of attenuation with a sufficient attenuation pole fLP cannot be taken, but only a property as 
shown in a broken line will be acquired. In addition, it sets all over drawing and is an attenuation pole 
fP. It is the resonance frequency by the surface acoustic wave resonator of a juxtaposition arm. 
Moreover, attenuation pole fS It is the resonance frequency by the surface acoustic wave resonator of a 
serial arm. 

[0015] Then, this invention aims at offering the surface acoustic wave equipment which can aim at 
expansion of the magnitude of attenuation in the frequency domain outside a passband, without making 
an inductance component small. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the surface 
acoustic element concerning this invention It is surface acoustic wave equipment with which between an 
input terminal and output terminals was used as the serial arm, and the surface acoustic element which 
constitutes the ladder mold circuit which has two or more juxtaposition arms was carried between the 
serial arm and the reference potential terminal. Two or more 1st surface acoustic wave resonators 
arranged at the serial arm, and the 2nd surface acoustic wave resonator which has the antiresonant 
frequency which is arranged at a juxtaposition arm, respectively and is in agreement with the resonance 
frequency of the 1st surface acoustic wave resonator, It is arranged between the juxtaposition arm 
located in the recently side of an input terminal, and the juxtaposition arm located in the recently side of 
an output terminal, and is characterized by having a capacity means to have predetermined electrostatic 
capacity. 

[0017] It becomes possible to expand sharply the magnitude of attenuation in the frequency domain 
outside a passband, without making an inductance component small, since the capacity means is 
arranged between the juxtaposition arm located in the recently side of an input terminal, and the 
juxtaposition arm located in the recently side of an output terminal according to such invention. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained still 
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more concretely, referring to a drawing. Here, the explanation which gives the same sign to the same 
member in the accompanying drawing, and overlapped is omitted. In addition, the gestalt of 
implementation of invention is a thing as an especially useful gestalt by which this invention is carried 
out, and this invention is not limited to the gestalt of the operation. 

[0019] The sectional view showing the surface acoustic wave equipment with which the surface acoustic 
element whose drawing 1 is the gestalt of 1 operation of this invention was package-ized, the circuit 
diagram showing the equal circuit of a surface acoustic element whose drawing 2 is the gestalt of 1 
operation of this invention, and drawing 3 are graphs which show the magnitude-of-attenuation 
frequency characteristics in the surface acoustic element of drawing 2 . 

[0020] The surface acoustic wave filter equipment (surface acoustic wave equipment) 10 shown in 
drawing 1 The surface acoustic wave filter (surface acoustic element) 1 1 with which two or more 
arrangement of the surface acoustic wave resonator which consisted of electrodes (not shown) of the 
shape of a crossover finger of a pair (the shape of a gear tooth of a comb) which generate a surface 
acoustic wave by electric field, or change this surface acoustic wave into an electrical signal was carried 
out in the predetermined location on a piezo-electric substrate It is carried in the mounting substrate 12 
made of the product made from a ceramic, or resin with which it consisted of a monolayer or two or 
more layers, and a predetermined circuit pattern and a predetermined circuit pattern were formed. 
[0021] When illustrating, opposite arrangement of the component forming face of the surface acoustic 
wave filter 1 1 is carried out with the mounting substrate 12, and flip chip bonding of the surface acoustic 
wave filter 1 1 and the mounting substrate 12 is carried out through the bump 13. In addition, both may 
make wire connection by wirebonding. 

[0022] Here, the reflector which amplifies a surface acoustic wave is prepared in the both sides of the 
electrode of a pair mentioned above. Moreover, a piezo-electric substrate is LiNb03 and LiTa03. It is 
formed of piezoelectric ceramics like piezo-electric single crystals, such as Xtal, or titanic-acid lead 
zirconate system electrostrictive ceramics. However, the thing in which piezo-electric thin films, such as 
a ZnO thin film, were formed on the insulating substrate may be used as a piezo-electric substrate. 
[0023] And as the surface acoustic wave filter 1 1 was surrounded to the mounting substrate 12, the cap 
14 has pasted it, and the surface acoustic wave filter 1 1 is protected from dust, a mechanical shock, etc. 
[0024] As the surface acoustic wave filter 1 1 mounted in such surface acoustic wave filter equipment 10 
is shown in drawing 2 , the serial arm 17 is formed between the input terminal 15 and the output 
terminal 16. Moreover, between the serial arm 17 and the reference potential terminal 18, two or more 
juxtaposition arms 19 are connected, and the ladder mold circuit is constituted by such a serial arm 17 
and the juxtaposition arm 19. 

[0025] Two or more 1st surface acoustic wave resonators 20 are mutually arranged by the serial at the 
serial arm 17. In addition, in the gestalt of this operation, although the number of the 1st surface acoustic 
wave resonator 20 is two, two or four or more may be arranged to a serial. 

[0026] The juxtaposition arm 19 is formed between the reference potential terminals 18 between the 1st 
two surface acoustic wave resonator 20 which adjoins between the node between the 1st surface acoustic 
wave resonator 20 located in the recently side of an output terminal 16 and this output terminal 16, and 
the reference potential terminals 18, and mutual between the node between the 1st surface acoustic wave 
resonator 20 located in the recently side of an input terminal 15 and this input terminal 15, and the 
reference potential terminal 18. 

[0027] And the 2nd surface acoustic wave resonator 21 is arranged at each juxtaposition arm 19. The 
surface acoustic wave resonator 21 of these 2nd has the antiresonant frequency which is in agreement 
with the resonance frequency of the 1st surface acoustic wave resonator 20. 

[0028] In addition, in this specification, both frequencies do not need to be strictly in agreement with 
"the antiresonant frequency which is in agreement with the resonance frequency of the 1st surface 
acoustic wave resonator", and if in agreement with extent which can demonstrate predetermined 
functions, such as a filter, it is sufficient. 

[0029] Furthermore, between the juxtaposition arm 19 located in the recently side of an input terminal 
15, and the juxtaposition arm 19 located in the recently side of an output terminal 16, a capacity means 
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24 to have predetermined electrostatic capacity is arranged. Here, the capacity means 24 may be formed 
on a chip as a part of circuit of the surface acoustic wave filter 11, may be formed in the mounting 
substrate 12 with which the surface acoustic wave filter 1 1 is mounted, and may be formed by mounting 
components, such as a chip capacitor, on the mounting substrate 12. 

[0030] And in such a circuit, the inductance component Lp is in a path until the inductance component L 
results from the connection pad on a package in the gland by the side of equipment between the 
packages (wiring, a bump or a bonding wire, etc.) with which the chip and this chip of the surface 
acoustic wave filter 1 1 are mounted. 

[003 1] Next, the magnitude-of-attenuation frequency characteristics of the surface acoustic wave filter 
1 1 of the gestalt of this operation are explained using drawing 3 . 

[0032] As such a surface acoustic wave filter 1 1 shows to drawing 3 , they are an attenuation pole fP and 
an attenuation pole AS. And an attenuation pole fLP appears. Here, it is an attenuation pole fP. It is the 
resonance frequency by the 2nd surface acoustic wave resonator 21. Moreover, attenuation pole fS It is 
the resonance frequency by the 1st surface acoustic wave resonator 20. And an attenuation pole fLP is 
formed of the electrostatic capacity and the inductance component Lp of the electrostatic capacity of the 
1st surface acoustic wave resonator 20, and the 2nd surface acoustic wave resonator 21. 
[0033] Since the capacity means 24 is arranged between the juxtaposition arm 19 located in the recently 
side of an input terminal 15 in the gestalt of this operation here, and the juxtaposition arm 19 located in 
the recently side of an output terminal 16, as shown in the continuous line of drawing 3 , magnitude of 
attenuation with a sufficient attenuation pole fLP can be taken. Therefore, it becomes possible to expand 
sharply the magnitude of attenuation in the frequency domain outside a passband, without making an 
inductance component small. 

[0034] And sufficient magnitude of attenuation outside a passband can be obtained certainly, without 
designing the value of the inductance component Lp (inductance component contained in a path until it 
reaches the gland by the side of equipment from the connection pad on a package) to a very small value, 
since such a capacity means 24 can be formed easily. 

[0035] In addition, in the above explanation, although the surface acoustic wave filter equipment 10 
with which piece loading of the surface acoustic wave filter 1 1 was carried out is shown, the surface 
acoustic wave filter of this invention, such as carrying two surface acoustic wave filters 1 1 which have 
band center frequency which is mutually different, for example, and considering as a splitter, can be 
applied to the surface acoustic wave filter equipment of various gestalten. 

[0036] Furthermore, the applicability of this invention can be applied to various surface acoustic wave 
equipments other than the filter field in which it is not limited to a filter and one or more surface 
acoustic elements were carried. 
[0037] 

[Effect of the Invention] According to this invention, the following effectiveness can be done so so that 
clearly from the above explanation. 

[0038] (1) It becomes possible to expand sharply the magnitude of attenuation in the frequency domain 
outside a passband, without making an inductance component small, since the capacity means is 
arranged between the juxtaposition arm located in the recently side of . input terminal, and the 
juxtaposition arm located in the recently side of an output terminal. 

[0039] (2) Sufficient magnitude of attenuation outside a passband can be obtained certainly, without 
designing the value of an inductance component to a very small value, since . capacity means can be 
formed easily. 

[Translation done.] 
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